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(54) ACTIVATING ENERGY BEAM CURING COMPOSITION CONTAINING MALHMIDE 
DERIVATIVE AND CURING OF THE SAME COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composttion useful for various coating materials, a 
surface treating agent a forming material, a laminated 
plate, an adhesive, a tacky agent, a binder, etc., by 
containing a maleimide derivative having a specific 
structure. 

SOLUTION: This activating energy beam curing 
composition is obtained by containing a maleimide 
derivative expressed by the formula [(m), and (n) are 
each 1-5; R11 and R12 are each a hydrocarbon group 
such as an alkylene, a cycloalkylene, an arylalkylene, 
etc.; G1 and G2 are each a urethane bond expressed by 
NHCOO or OCONH; R2 is a (poly)urethane linkage chain 
having 100-100000 mean molecular weight, in which an 
organic group such as an alkylene, an aryl, etc., is 
bonded by the urethane bond]. The maleimide derivative 
can be synthesized e.g. by reacting a maleimide 
compound having hydroxyl group with a compound 
having isocyanate group under a nitrogen atmosphere at 

e.g. a room temperature to W C using a catalyst (e.g.; tetrabutyl titanate, tin octylic acid). 
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20 >:ifU3 — JU. >>?::^- — ^ 5^ U > i^'J =J ~ 

i^U3-;K^$o^^fb3!K3!i^4?U:t-;i'5i : 
[ 0 0 5 2] ri^t:>^. y<^-ffitcD$o^flHJ!J^l^i^:^ 

>? :t - ;ko$o $ ij - ;u i: o R *r * ll&JKK # U 
UXX5^;l.#U:t-;Hi ; 3i?U;^?-#:^-h*g:t-;i^ 

^Wfc'&tt ; ±eco*fiffi7kKS#^fb^itet- 7-7 

•t/tv>K. >K^<D'>';^;i/;}^>Slt<Dx;^ 
7^;p^bJc.t 0l§6ns*fii7Kffi^S^^^b^ite lifO-t^J 

50 >^©*ffi*KS^b^«5«!:ffife!to. «Si«^OJiilteffiJXX7^Jl/ 




( 8 ) 

13 

[ 0 0 5 3 ] w±> ^mLfzmm^zxo . :^^BM{zm^^ 
^-^^ (1) T^to^ti^-^ ^ \^m^i^^n^c 

c is ^ $ n -6 1) o tf J i /<t ^ . 

fB-l$^ (1) T^^^nST U-f a Ht^^l^^J^^c^-^ 
t 0 0 5 5] :^^BM<Df^i^Ji^)l^-^Wit\^^^^^^Z 
'::7U5'>(/3^)ri>UU-h. (A-3) ;X5l?=^>' 

(>5')y^uu-h. (A-5) : t;w^;u 

(A-6) ; ^mm^^-r^ i^^) r^ou-h. 
(A-7) : jBmsi3i&#*r2» r^uu-h, so 

mm'^mu xxt^;i^ i^^) t^^uu— h (a 

-1) tli> illfcxxxA^^^ 1 '::>£A±W-r^ (t^ 
•jV^-h (a-2) <hti. ±mz^u^>f^'^^ i':>U 

r^UU-h (A-3) 1 ^^i^Jl±OX#^>^ K 

d7Ulx-h (A-4) j£ja(CX-T-;H^^Sr 1 t:> 

J!U±*-r5 (;<^) \y-\-(D^Whl.X. T 

u-h (A-5) ^id:, ^^i7:>^isii7;u^ju, 

^Wr-b (>^^) T!J7UU-^h (A-6) 




l^mW- 11-124404 
H 

bT. flgP«lia^W-rs O^) h (A- 

[0 0 5 7 3 :*:^^(DS14x:^;i/^-i^®{b'li^fifc^tC 
(JJ^U) XX7";U (;^3') T^^^UU-h (A 

-1) hvx\^. mfLMi. mm^$£i^^^^>'^)\^^') 

rR-629j rR~6 44j ) . ti-^WyCfh^ 

2 - t H P=^>'X5^;U (^rS') y^^Ulx— X5^ 

m {^^) 7^')U-h. X5^ U'>:t=!^S^ H^143A^ 

U) xxt^;> U : t;/t »J >Kx;7. 

:^:;^o^^ h >^1t t H d4^'> bT/^ U >^x:;^^;u:^:^ 
'O^^U^^U 3-;p>? (^^5^) r^UU-h. xtfi^n 
;ut F u >^tt:7^;uffiti^ (;<:5^) 7^ »J i-' - H ; >^ 'J 
^^D— ;uyD/'^>xii^'J'fe u >i ^)V\z i^)\^\^j.±. 

(;<5')7i^Ul^-h; 

[00 58] 'O^'XU^^'J h~ h U ^ D — 

Jl/^D/^V 1 1 £ -yj^n^^ h>> 

1x0^^:7 h>^OM1^^i^ h >>fb^i^«r#JbDLT!#it h 

— h ; ^^>^x g X u h-;n ^^I'lc 1 =e)vy.±<o c 

^ h >Xli;<^Jl'AlxD h >cD$D#ii4^^^ h ><b 
(^r?') 7{?'} U- hXlisf.U (ptiS') 7^ U>- h ; 

[0 0 5 9 ] (4tU) x^u>^U3.-;P. (3i?U) :/ 

(Tj^U) u>i5?'U (;j^u) /o^^^ve^ 

:t-;u. (^u) j^^^^P'O^ >->*:t-;p. (*U) 

•tf^OK. 2, 2. 4 - h U>5";i^7>?h:>fi* 1. 
4 - □'\^-tf>>^:^? JU4<>!e, 5=-l^:7:$';i.K. 2- 
uy^)um. ^^jy^jvm. 5 h u y 
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>?^jb4^>K\ A3>Bg, ->3.0E&. ^D>ffi!. 

[0 0 6 0] *^5«oettx:^;i.4=-«lSffci4^^iB^»c: 

WTSb Hn4^5^Yb^«^ (A-2-1) i-fVvrT^- 
h^k^tt (A - 2 - 2) tORrtJlCctoT^en-S 

( 0 0 6 1 1 i>;&:< <i:t> — OCD (^:$^) 7^ U U-f J\^:t 
^i^^^^t^Ml^a^z^it^i^ (A-2-1) <i:bT 
Jl. <pyx.J^. 2 - h: K D^->X5^JI/ T^UU— 
hv 2 - t H D=^>':/a h:;p T^J^UU-h. 2 

l^a^^i^zf^JU (y^^) y^^Ji^-h. 3-tHD 

71^ (^r^^) yi7iJU—h. a^^-^yzy J 

) T ^ g U - h , ^ > :^ X >J X U N ~ h U 0 5^) 
U;i^fir^*telift, 2-t HD:^>'-3-:7:xi 

^m-r^ {^^) y^o i^-h^^^t B-t)':/a^^ 

[0 0 6 2 ] < Vv'T^- S^k^ife (A-2-2) tL 
^—h. vV>>?-r y i^r^— 2, 4-hU 

^>i>w y e^r^- 2, 6 - h u ix>>?< y e^y;^ 

— 4. 4* ->?7xx;i/>CiS'>>;-r y 

3. 3* -i^^5';u>?:7x-;u-4. 4' ->?-rys^T 
^-h. 3» 3' -i^x^;ui;:7xr:;u- 4 , 4' ->? 

-ry'>7^-h> :^7r5^ U>>?-r y ^-T^- hCD^D^^ 

#J3^>^-r y s^y^- hii ; < y > v< v e^r^^^- 

h, 'S^-tJ-j?C^U>i?-f y 4. 4' - 2^ 

^j^D^^^e^^u^^^vv^ys/r:^— *^+i^u>>^ 
'fy^'T:^^— y )V^)i^>i?^ V zyy h . » j v 

VS^'-f y ix^^^- hO^O€M!gfl^rJS6XI^J!gS3^3icDv'f y 
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itLfz^ z^y ^ h^(Dm^:^-o ^ i^y^- h : 
±g2-r y->74^- hft^^t^ffl:}^ 'J :t-;u (a-2- 
3) i:<D^7U'^>^bR^^;;^cJ:oT^f ^n-sjj^u-f y^^T 

(0 0 6 3] 4?u-f y v-T^- h^i^iii-r^/ta^jc^l^ 

^7l?U:t-;U (A- 2 -3) tiyX\t. (tJ^ 
;U> (3j^U) U>y'J u-;!.. (;}?U) 5^ h ^ ^ 5" 

xUXUh-;P. i?i^U-lrU>. v h U 5" d n 

>3;<4«^* £ -*yn^i7 h>^tti^. r-zf^'a^^ 
h>^tt«J. 6 - AUn^i^? K>S5tti^. j*^;Py^UD 

[0 0 6 4] X5^U>::t-4^2^ K tf U>:^-=^^^^ H<^) 

co^S^0^> x^' U>if U a K ^ t H D 7 ^ > 
<7)^S-&^*:» 4^ U-Y y yi^>iJ/U tK^tJ? ij < y 

CD>D#3j?U :t-;Ui:CDXX5^;Ufb^l&i^T«>^i3gft&jK?}? 
30 UXX'7^;P4?U:t-;i/m : 5='U73^JUK(0$D#5^#S6 5^ 

:^ ;u 7}^ > ffi? ^ :t > 5^ ;u u 13 - ;kz> ^ u :t - ;u 

,!:CDXX5^;KbSJs£:i^-r*^'5 7^#iSjJ^ UxX5^JU3j? u >j- 

^o^^^TKKSYb'&ite ; ±U(D^m7i(.m&^mit^^(0 
'i^:3>m. 7->*t:>K, ■tA>'>K, -71/ 
fb^ttt, «ft©J!gteKx:;^7^;uta)xx7^;i^2g 

[0 0 6 51 ^^m<Dm^yi:^)i^-»mititt&ssi^\z 
mm'^mu:L^.:^-> Orj^) r^uu-h (a-3) 



( 
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>K (A- 3-1) chbTll. i^f^^-Jl) xtr 

v«ill§:3, 4 -x^fv:^^ vi:? D/s4^x;W>c^;i/- 3 , 
(3. 4 -X3j?4^i^i/^D^4^>';u) r i^'^— h<^)$n# 

^10 ^ ^ T- D ]^ ^ W (D X =^ « 5i O ^ m ^ X =^ 5> 

F : 

1 0 0 6 6] X tfd7D;ut H U >i:. t'Xy' 

i:;i^€>^fi)t$n*xtr^ D;i.t: H U >^ttbfx:7xy- 
;i/Si©x;[t?:^e>'^^g : :7x .y i:7^x:J?:^'> 

mug : ^ UV-)i^y^^^y^m:s^^^^i^^m : i^i^^a 

z^it^ :2, 2* . 6. 6' -5=-h^^^^l't::7xy- 

;i.cr)x;}?:^^->^ti. :7 xx;p^^g v;ux-5"JK^$D^ 

^#JKX;J^4^'> H ; 
[ 0 0 6 7 ] (4? U) X^ U>^U 3— JI^. (#U) :/ 

U) U v;i/x-5^;u : h u ^ ^n-;u:/o/'^ h 
U>^D-;ux5'>, ifO±^J>. i^^^J'^^J>^ xu 

Jl' ; mfOSl^^iS&r )lzi—)V<07 )V^U>:t^i^ H^tt^ 

<^ y u vi^Ji/x— 7^;u. ^ot;|/4^u>^x# 

[00 6 8] T>^t:>S^. -fe/N'S^V^. -^UO^v 

-jKD^^u '>>^;ux-T-;i- ; t^^u (^^5^) t^;w 

v-^A. Ji^fi^^i^itizaLm. x^4^i/<t:t>^btA> x;J? 

[ 0 0 6 9 ] *:%BJ(Dfi5ttX^;W:¥-^g!^fci4iafi£4^JC 
^^^^3i (#U) X-erJl^ T^UU-h (A 

-4) ^LX\t. yK:^>X^;i/ (;^:$') 

ij7Ui^-h, xtfti^ o;Hi H U >^tty5^;w 7 
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i^UU— 2 -X h^^v-X^^^U 7^UU- 
h, X5";u:^?;i/t' h-;u (;<5') 7i;'UU-h, 2-> 
h4^'> (d?U) X5"U>^U3->1' (p^^') 7^UU — 
;<S^'> (^U) yDhfU>^J?^'Ju-;U (^^) 7 
i^UU— y x;i/:7xy ^v'3i?Ux5^u>ii/»J 
(;?^:$^) 7C7*JU-h. yx;w7xy 4^i^4?U:/Dfc:i^ 
>^Ur3-;i/ 03^) 7i>UU"-h, :7xy=^>'t:Hn 

U) x^l/>y'j=i-;U 7^UU— Kv 4^'JX 

tr U>i/U 3-;U^y (;*iS^) 7^UU-h* 5J^»JX5^ 

[0 0 7 0 ] 7j;0x^W>^U n-JWv? O^) 7i7U 

— h©jD#7;W=^^U>i!^'J 3— (p^^) 7i7iJU — 
flc. T'D trv>i?^U =i-;i^<h7" t: H n ^ >©^S 

ij -r y y u>^^u =i--;i^/ tK^^j? u V y u> 
3}? u :y5^ s^x>yu 3 — tK^^j^u:/^^ 
i;x>^U :3->'KO$D#K<b7K^I^3j^ 'J 3j^U 

-fe U >05^ h ^ t K D :7 ^ >^14i^) co$D#^^7KffitS 
^k^ifei^* (>^^) 7^7 u ;u^7!>^6^^$ns^^^ 

30 ;kc 1 ^;Ue4Jt<DX^U>3j-^r5^ :/DeU>:t4^>' 

$D^II4^X-7^;P€{>tlrabT#y5:i^*:?|--JKOe^ (j^iJ') 
7^ U l^- h ; 

[ 0 0 7 1 ] if:5^:7x/-;uA. tfx:7xy-;i/F. f 
X :7 X y - ;p s cD$D ^ tf X :? X y - o 7 u > :t 

K^tt^<Di^ {/^^) 7^ U U - h ; TK^tfX^x 

y-jLA, ;Kgstfxr7xy-;i/F. 7K^tfx:7xy-;i/ 
s ^ CD tk tf X 7 X y - ; U 5i O 7 J ^ > :t + ^> H ^ tt 
|*:<^v (;*^) 7^Ul^-K ; h U X :7 x y 7 

m h u X7x y-;pa0 7;u=^^u>^^5^ 

(p*^') 7i^ »J h ; P, p' -lf:7xy-;^^t07 

^h':7xy-Ji/So7;P^ix>;t^i^H^tt<*<^v^ (;< 
3^) 7d7UU— K: p, p' -i^b Ko^^v'OV/^x 

J. ; h 'J ;<5"D-;w:yD/^>xiiiy^ U -fe U > 1 
50 *O^IB<*X-^;Kb^i»&f*lHIbTf§fc h 
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[ 0 0 7 2] 'O^'X U;^ U h-iUX«S^ h U pi^D- 

u-h ; v^>3'xu;^u h-;u i i ^;i/eil±© 
5^ HRD^/XJ^x t Hn 7^><Diro^^4^x-5^;U 

[0 0 7 3 ] 3^^^(DS^tX^J|P=^-^^<bi4^fififci|^tC 
> Ti^UU-h (A-5) i:bT«> ^JAtf. 

H?>;U (^5^) 7i57iJU-h. NUt'V^U (-?^:$^) 7 
y^x;i. (^3^) Td^UU- 

[ 0 0 7 4 ] X^ U'>y 3-;i/>? y^iju- 
1. 4 -y:5^ >>?:r-jl.i^- (^:$^) r ^ U h> 1» 

[0 0 7 51 h U >t ^D — ;i/:/p/t><o*y i>(^^} 7 50 
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v^>i$^XUXU h-;K7)^:y T ^ U U — 

[ 0 0 7 6 ] 2-tHD^SxX^;U 7t:7Ul.— 
2 - t H D^v'T'D 7^57^^—^* 4 

- b Ha4^ 7^ U U- 3 - a □ 

- 2 - t K P=^>x5^;p (;<^) 7i7 »J hOJ0#;fc 
^S^^ (^tiJ') 7<> U ; 2 . 3-i^:rDqe::/ 

^) 7i5^UU-h, x^u>;e-^> h u :rD^ >r 

a:x;u 7^:7 ij :iL^\^>:t^i^ H^ti5" 

[0 0 7 7] h 'J :7;i/:tnx^;U (^^) 7^5^ U 
K> ^0:$^ n:/D ;P (^^) 7^U^— h\ -t^ 

7iJ7gU'-h. 3 -/i-7;p:^'d:/5^;I/- 2 - b H 
d:*^5/:?^d t:;p (>^> 7i7 g u- 3-/^-7;p:r 

o'^^^i/JU- 2 - b F D=^^ v^n hr;U (^3^) 7i7gix 
-h, 3 -A-:7;P:tD:ti'5";l-- 2 - b H D^^>7^0 
trjW 7^gix-h. 3- i/^ — y)l:ttD-5- 

^^^Ji^^i^Ji^) - 2 - b H D=^ >:^n tf;i/ (^^) 7 

^gu— h, 3- (/^ — :7;|.:tP- 7 

JP) - 2-b HD^^^^ya 7d^ g 

3- (/'^-7;i^=tD- 8 -^5^JP5r>-;U) -2-bHD 

^i^:/Db;U (;<^) 7^ g Ix- h(DiD#>^ !y*JK^€: 

c:n ^ic is^ ^ n ^ t> CO Tit fj: . 

[0 0 7 81 *^5ICDfi&ttX:^i;i.4^-^JS^fc:tta^!)l«|{w 

mm'^mtsii^mm^^t^ 03^) 7^g^-h (a- 

h. ^>i^)V7^ 0 U'-h<Dmtm'Bm i:^^) 7^g 
v-hmi yiy^y^^y -)VAi^7^ 0 u—h. \i7.yx, 
y-;bFi^7^ u u- h. h:x:7xy-;us i^7i? g u 
- ho5^o*i^7^ g ha* ^iifT^^^tf en5 3&«. c: 

[ 0 0 7 9 ] ^^igcD^itx^^^u^^-^ii^hiiia^iicttitc 
i^ffi^fii5^isiasijfi*^-r* o^) 7^^uu-h (a 

-7) <hLT«. m7L\1L. z^^a^^zy)\. 7^ 
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— t: f/^^ D^>^;Uv 7^'JU-h. hU 

p. p ' - f7x y-;ng<D>? r 'J L — hi 

r:^»-\'^ !y KR 6 8 4 J ( B 

xy-;p:7;p:tu>s^t FP^-> r^^ui^-N 

:r'jyx5";p 7^ 0 u-^htoiiu^min^^zmm 
m^Rzsyyc.\t^^^i^^m-r^mm^7i7 u- 

[ 0 0 8 0 3 ^ft. :^^BMOf^i^X^)l^-m^it^m 

t^. 7^ 0 Jl^^^^J-^-t^^J zyz^)l i^i^) 

7 ^ 0 h t(DKfB^X\tif^) i^i^Jl^ {^9) r^»J 

^) 7^iJU-h : ^^■^=^^X [ ( (jjt^') Ti? U 
^) T^^ 'J U - h : $5 > (^^) 7^ 0 U-htJi^ 

m(D7i7 u a-c)vsx\t^^ u p-r;i'SS:#-rs^b'& 

[ 0 0 8 1 ] ;*:(c, *:%?^(Dmttx:^;;p=^-$ie5{bttM 
J5fe # ^ pj f ; P X - ; P S ^ Wr ^ I b ^ 
mt^t. (B-1) : to^^;i&V\py>^^. tKKS 
ySTaj^$nTi^T'b^i^r;i'^;ptf::^;i/x 

-5^)1. (B-2) : M^^/>V\Dy>l^^. tKKSX 

jux-'T^^u, (B-3) : tfx;ux-5^jps*^r;p^u 
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a7)i^)vmRzj^^wmmi)^e0i^uf)^^m 

JS^&r/xXT-JI.*S^d^6fiJtSSl7!>^^>illd:nSi?^/j:< 
x;px-7^;u. $^fc'x;i/x — T-;U2S^^/3J^ 'J t'x;i/x— 

[ 0 0 8 2 ] :^^m(r>f^^jL:^)u^-mmit^m^^^z 

10 tt, «f»Jx.J^, ^^;nf x;l/x-5";w, tHD^'>>c^;i, 
tfxjux-7^;u. ij7 p p;)C5^;ptfxjux— -T^;!/. x^;i/ 
b'-;ux-x;u, 2 - t K ^4^'>x5^;^t•x;^x-5=' 
;^. 2 p px^'JUfcfxji/x — ^^'^u* vx^;i.T^y 
x^;i.tfx;i/x-^;w. t'p tf ;Pb*x;i.x— 3- 
. t HP=%^'>:/p t;;wb'x;^x— 2-bKP4^2^3/ 
p x;i/x-5^Ji/. a - ^ p p^p erjuf x;i^x— 
s-ray :/p tf;i'fx;px-7^;u. -rv^Ptr 
;nf xji/X— t'x;i/x— T^^l', 4-tHn 
=^->:/5"jpex;ux-^;u, ^ y y^JUb'xjux-^ 

20 4 -7 ^ y y^;^b*x;i/x — ^>^;nfx;u 
X — xJi/. -f y '^v^^ufx^px— T-JW* -^=^i^JWb'n 
;ux-'r;Uv 1, 6 -'\=^lJ->s^5j--;i.^:y tfx;ux— 
^y^;utf::i;ux-7^;i'. 2 - x^^U'n^^ i>;i^b* 
-;ux-5^;i.. :^^5^;ubx;i/x— <y:ti^5";w 
tfx;px-7^ji/, y x;nfx;bx— T^ju. < yyx;u bf 
x;i/X-7^jP. 7^i^JHfx;i/X— 7^;U. -f y f^i^Jnf::: 
;i/x — 5^;!/, >^>>l-b*x;i/x— -f y K5^s>;i/b* 
x;i/x-'z-;p, N u b'x;px-x;i', 'fyhU5=' 

30 y ^>:$^7^s^;ub*x;px-'x;w. ^^^iJ-xS^^ufx^ux 

bx;i.x— x^' u>y U 3-jw>?b'x;px 

4 - >^r5^>y:t-;^i^tfX.>l/X-x;l/, 1. 6-^4^1^- 

b*x;i/X— -T^;!^. h U jj^^'d — ;u>^p/^> h U b'x;w 
X — T^JP, ^>^XU ,X U h— h^b'x;PX-5r 

40 [ 0 0 8 3] *56§«a>fiHix^;u:^^-^ir5E^bii*a^i^i- 

#fffl^li:^e^i^P7Jl'4^;H:^x;UX-5^JU (B- 2) i: 
bT«. Witti. p:/p t:;i/b'xji/X"-x;p. 2- 
b Hp=^v>'^p:/p tr;i/b'x;ux— 2 - p □ 
>/^27 p yp b;nf x;px — T-;!/, p^p tr^Pj^^^JU 
b:x;i.x— T-;!/. p:/^;nf x;i>x-5"JU* 3-b 
H Di^i/i^i^ p >^^;nfx;i^x-T-;u. 3-^dp'>^ 
py^JWtrxjl/X-5^;i/v v-^J? p:y^;i.;^5";i/b:z;px 
— -r^^. '>dy p'<>^;Hf x;i/X — 3-b HP=^ 
'>i^^ p'O^JUtf x;ux-T*;i', 3-^pp2^i'P'< 
so >^;nfx;px— p^>^;p^^;nf x;ux 
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[0 0 8 4 ] :*:%0JCO^1iX^;U=^-$|J^{|:'|4^^5gi^lc' 

x-T^^i^i^^. i/5'>«$^&txxx^;ng 

Ti^^LTi.i*«jS€r#r^^y tfx;i.x-5^;i., >?b: 
x;i/x — 5^;|/acX^U fc:x;px — (b-3) (Do 

[0 0 8 5] (3-3-1) :s^'-y=-)U^/^^^-r^it'^ 

x-'t;!^. i^'X5^U>^'j i3~;i/qE/ h'x;L'X-5^;p. 
>?X5^U>^|J n — ;P;>c^;ut'x;i/X — 5=-;^, >?X5^U 
>^U n-;Pi^fx;ux — h U x^UVijrg 3- 

tfx^px — h U x5^U>if U 3 — 
t*x;l/x~5^jp, h u x^ U >y U 3 — ;u>? t'x;i/x — 

3}?'Jx^u>if IJ3 — t:'x;px — T^;!.. 4? 
Ux^U'>^U3-;i.;<5^;Hf-;ux-7^;i., 45UX5^ 

;i/pC5^;ut'x;px — -T-^P. >?yDt:u>!5^U3 — 
tfx;i/x-5^;u. >?yD tr ix>i?^g 3-;i.^^;i.t'x;u 
xr-^;i., s^T^D t:u>i?^U 3~;i/vex;px — 
huyDtfU>^U 3~;i.qEy b*x;i.x~5^;i., h u :/ 
D fc:u>^ij a-;P>(^;Hfx;i.X"-5^jl.. h U tr 

[0 0 8 6] xh^-?t5='U>^iJ 3— ;|/;>C5^;Pt'-;^X 

x~-r;U, h ^;»i5"^>^U n-ji.) >?ex;px 

— h »J (x h7^5=-U>^U 3-;i/) qEr/tf-;u 

x;Px-5^;U, K g (t* h ^ ^ > g ri'-ji,) v?ti 
x;px~7";u,. # g (5^ h ^^^u>ij/g 3 — qe/ 
t'x;ux — -T^;!., 4?g (5^ h^^5"u>^g 3-;i/) ^ 
^;i^k'x;px-5r;u, ;i?g k ^^t^^uv^f g 3- 
;u) >?tfx;ux-5^;i', 1. e -^^it>i^:t-;i/j?c^ 
>ii/fx;i.x — V (^4^iJ->^i/>^g 3-;i.) qe 
y b*x;i.x-5";i.. v Cs^i^-^^^uvy g 3-;i.) > 
5=^;ufx;ux— ('s=^^it;*5^U'>i/g 3— 
V fx;i/x-5^;i.. Kg ('\=^riJ-pt^Ui>5^g 3-;i.) 1 
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=e y hg (^4^-t^>^^u>i/g 3- 

3-;u) >?brx;i.x-5^ji., ;};g (^=^rit u >i?^ g 
3 — ;p) y t*- ^ux-T-ju, :^ g 5" > ^ 

g3 — ;w) t'x;i.x — ^t? g ('v^^-ti-;*^!^ 

>^g3 — 5^ b:x;^x--7^;^^:^«^^f ^ti^. 

[ 0 0 8 7 ] ±gH (B-3) {C^:}'l^$nS t:x;|.x-5^ 
^PS^^-r ^^k^ij^icr)^-^, (B-3-2) ^U9>^ 
^^m^^it^^\t. (a) -:$)'^^JCil>;^C< a:^> 1{@ 

10 (^*®gS^WTs (2}?g) T;i/+u>^g 3-;KDt y 

tf-^l/X--r;p<5: (b) -^"F^lz^i^i^K imo-r 
[0 0 8 8] cn^W-^-^* -^^+{C^!^?^< a:=b Ifl 

cotk^^^w-t^ (3}?g) U'V^j^g 3— jKoty 

t^x;Ux--7";U (a) chbTti. m^\t. 
>/x^;ut:x;px--7^;i., s^x^ u >^ g 3 — / e 
x;px— 5^;i.. 3j?gx5^u>^g3— ju^y ifx;ux— 
3 - h H D^5>yD hf;i. fx;i/x-^;p, 2-t 

u>^g 3— juqey ex^ux-T-^i-. ^j? g :/d tf ^>iJ^ 
g 3— ji'^y tfx;i/x — 4 - t h: D4^>-:/^;i.e 
x;i/x — 1, 6 -^4^i?->>?:i-— ;p^y tfx;ux . 

[0 0 8 9] — — ^^4»tCi>7a:< «!: t) liSO^ V>- 

T^-hS^wr-s^b^ito (b) tvxit. m?L\i. m 
u>s?^y '>r^— p-^>u>vwy->r:^^- 

30 m-=^>- ^>>?-f y v-T^- * 2. 4-hgU 

>v-i'y>'T^-h. 2» 6 - h g u>v-f y v'T^— 

4, 4* -'✓37xx;i.>(:$^>i^^ y->T^- 
3. 3' -5^j?t^;W>?7xx;l/- 4 . 4* -i^^Ui^T 
^— 3. 3' - i^X^;i.>?7 xx;l/- 4 , 4* 
-rys^-T^— ::^:7:$' U>v< y 5>T^— h(0^tD#5f 

y hi^. ^ft. ':rab:ju-f ^y ->r^- 

K,.^y4^D>v-f yv'T^-h, 'N^-tf^^uvi^-r 

y'>7^— 4, 4' - £^S^iJ7 D^:^>';l.>5' >v< 

40 ;u^> v< y g v>>?< y vT^- h©jo 

[ 0 0 9 0] Ctl6 O-f y h ^y T — <D 

-@^e^±CD-a^*:. Xil. HM*is<D$fl€;jtg-r y 

[0 0 9 1 ] c<o7y^ hi^xmm'r^^mr)\^zi-')u 
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^ L< n^i^^^m. 1 0 0, 0 0 Oi^T<Ot>©T*>S. 
;U, 1. 4 - y 5^ >>^:t — ^'l'* 1, 6-^^1t>>?:^ — 

i» 9 - /:^>>-':t— 1. io-7^:^>v^^— 

2, 2. 4-hU>^^;^-l. 3 -'^>^>i^^- 

yD/'?>, ^U-feU>, 3 - >c^;u^>r$7 >- 1 , 3, 
5-hU:t-Jl-, h UX(2 -fc Hn4^^'X^;P) -TV 

'>r^ix-h* ;&:^7:>^^tf ens. 

[ 0 0 9 2] CCDT:5^^57 hflc-C^^r ST;U=i--;U^ch 

[ 0 0 9 3 ) cn^coy )izi-)im\t. m^-vmm-t^ 

[0 0 9 4] 7 hi^^X^m-r^^O 317.^)]^^^^ 

utf)\^^^>mtLx\t. m^\i:. vp-r>K. :7v;i. 
•i-^-iE. T>?e>gr. c:ji<K. T;uyx;i.e:tt< 

^, •feA^>^. Tir^OS?, 2. 2. 4-hU>^ 

^;i^-:^ir^Ltt>?x^;PxXT-;KOjo# 5 »J 

y :7^;i.g?o>?-(Kiftr;i^=^;ux:^7^ju^. 

te> y^WrJ'^UfiS, KU;<»JyhK. 's + lJ- 1 K D 7 ^ Jl/ 
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tK^^-^^^ ^ ^'l-^ X5^y -;UC[)^€rT;P3-;i.<!:<^X 
[0 0 9 5] h#:T^lffi"r*^f>UX-5^;U>}?U :t 

h^>c^u>i/u #up^Dtfu.>i/ 'JU-JU. 

7}?ijx^u>yj =i-;i/CD^tD#x-^;Ui5^ u 3 

iia^ur"C#S5j?ux--7^;w#u:^-;i/, tiEti^m\i 

[ 0 0 9 6 ] hf*T^ffi-r'2>:^^U;^-3j^^- 
»J:^-;i/tt. (c) h i: ( d ) .^S^i? U ^T- 

;Ui:(DX;;^^;U3^^S^{CJ:-:>T^#S d <h7!^^T.^S- c 
20 CTfffiV^'5C<t:/>^-r#S::^-:^^- h (c) <i:UTt^> 

mx\-^. -jy ^:=^>Vtt — ^-^-V. \zy.^ any JL=LJ], 
^ — i?:^:7^;i/:* — :7xx;u-h 
U — 3}^^— :7 3::x;i/- ^ D D :7 aix;p-;^ — 

> t> L/.< 11 2 - h U JU - 4 - h U ^J^^ — 

h ; >f;^^;u;^ — Kt> b < n>?x^;i/;^ — 
s. 

[0097] ±12 (B-3) {C:$^m^tXSlfxjl/X-7^ 

;us^#-r^^k#tt<^>'5-^, (B-3-3) xx-7^)H$ 

^^Wrsik^^li, (e) -5^^4»fCi>7^ci:< t> 1 i® 

(f) —5:^^** tCii>>^< ^ t> 1P/^:^JI'45=^>' 
;i/ S ^ -r S fli «^.x X -7^ R Jct? «c J; o T ^ S d 

[ 0 0 9 8] — i^J^^tftC^^^ct < ^ t> 1 iSO^KSfiS^^t" 
40 S7JU=^^U>^U n-JPO^y t'x;l/X-'7^;l/ (e) t 
UTIi- ±K(D':>U5'>IS^^^'rs^'&«>0 (a) ^ 

[ 0 0 9 9 ] — 53'^l5tC^i>/j:< t^im(0:^)l'^^>')\^ 
h^3>K. 7^ h ^ h H □ :7 3^;peft» ^yhK, A<s 
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^^>m. 2. 2. 4 - h U >^;i'7>^e>K. 1, 4 

:7^ju®?. < y :7 3^;i/S?. 5 K u Ax^u^-f y :7 
^^PK, 5 U '>A;7.;i/.-j^-r y y'^'^u^ ; 5 -:^ h g 

(oi^-i&my :t;uyy^;ngr. 4- 

AI3>K, Li4>pffi?. VD>ffi, hij 

>^U';/hK. ^^1^- h K P y 5^ Jl/gJ. 5^ h ^ >^ n qe y 

^^-'i^v'iJ^ D^+-fe > h u :^;p^>s^t) L < tit: 
SIC. iinea>;^;U5t^>K<D'5^* — 4)'^4»(c2<@ 
j^^^^-r-Sffc^i^O (b) fife^chbT^tf^^c-l' y i>T 

[0 10 0] ^tz. :^%m<omii:iL^ju^-mmiti^m 
D tf;i/vi^-r 5 H, N - n -y^^ji'-^p-r ^ H, N-t 

e r t -y^^JU^K^ H, N - ^ >5=^;Ut U-f 5 
N -^4^>;Uv l^-f ^ H. N-^^U^I/^U-YS 2 
- vu-r ^ Kx^;U-x5^;i/:^-4<^- h» 2--vU'l' 
5 Hx5^JI.-< y tr;P;^-;|^4^-- N-x^;P- 
( 2 --7 ix-f 5 Hx5^;U) /x^— h(D$D€r:^WIigB& 

U< 5 ; N~y xx;i.-7l/'r ^ 
N- 2 -^5^;i/y aixjl/^U< ^ N-2-x5^ 
;i/ya:x;i/VK5 N- (2. 6 -'>*x5^;i.y XX 
N- 2 D py xx;Uv U-r ^ 

N- (4 - t H p=^ vy xx;i.) V i.'-f ^ KcDio^3^# 

tOlOlJ N, N* -^^U>tfXTK 5 N. 

N* -x5^i/>b:x^u-r 5 N. N* -h'j^^u 

5 H. N. N' - K7=':^.?^5^U>H;^^U< ^ H, 

»Jy^bbfU>ifur3-;w- tfx (3-vu<^Hy^Dfcf 
;i>) x-7^;u, 5" hyx^UVt^U D-;|^-tfx (3- 

^ U'-r ^ H^D tr;u) x-^^ji-, \£x (2-vu<^h 

1. 4-i^TK5 H>^D^^-y->, <y;J?D>tfX 

[0102] N, N* - (4. 4* - >*yxx;i^;>t5^ 
>) fc*^-7U-f^H, N. N' - (4. 4' -i^yxX 
JU^i-^z^) t'XVU-fSK, N, N' -p-yxXU> 
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N. N' -m-yxxu>fxvu-i' 
^ H> N. N* -2, 4 - h U U>bX-7K^ 
N, N* -2, 6 - h »J U>bf;^-7Ka H, N. N' 
- (4, 4* -t';?^ (3. 5 -s^^^;i/yxx;i/) 
>3 fXVK^H. N, - C4. 4* -IfX 

(3. 5 ->?x^;py xx;i.) ;>i5^>] t';<vu-fSH 

7^N^^^U>yu =i-;ui:$:x;;^x;KbUTf§e>n^ 
•7 ^ KSg^{<c. vu-r 5 H;^^yp>S[<>:'<>5'X:iJ 
10 U h-;KD7^h5 (x5^U>:t^>' K) ^^ttt^rX 

[0103] ^^m(o^\±:si:^ju^-mmt^m^^\z 

t 0 1 0 4 J *«?g©«ttx:^;i.=^:-i^®fbtttft^<fe»c 

[0105] ^^m(Dm^:yi:^)v^-mmt^^^^\z 

^y7;i.irx;:^5^;i/^ : ^ y^;uffitoiD€^ 
^ ^ ta ?p ^ ; u si^ > IK t ^ ^ y ; 1/ a - J ^ i: CO X X 5=- J P K 

[0106] ^^m<Dm\^:^^)v^-mmit^mi^m\z 

<o [0107] **9gcD-jis^ ( 1 ) T^t^^n-sv K 
5 Ksg»*^$^sr-r^fi§ttx:|iji.=p-«®ftttiftfiKtt 

JC. (1) T^to^na-^l^^^ H«»l*i^^<D 

[0108) *i«^co-i^it ( 1 ) x^iD^n^-^v^ 

\Z. 7d7 U 'J D-f ^Pct^^v'S 

0 ^wr*^b^«&^0ffflrs«^. WfflH^Jclil^fcrJaiS 
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(1) -ento^n^^ u-f 5 Hsi^*iss 5mss54Jii±a: 

^ct'SiJl'&T'^l^^ C <h7!>^$f ^ L < . 2 0 msgBi[U±<t?^ 

CO 1 0 91 ^^^o-jftic (1) T^t)$n^-7K 
•rs^b^iK^l 0 OMSSSCJtUT, -/©^ (1) T^tp 

^ JS[ R ft: IK ^ 14 O ,^ 6 ^ fc » * bl i . 
(0 1 10) *%Bj(D?§i4x:^;u^-^?^<b<4iafi£ti 
2 0 0 — 40 Oni8tCS^<D5^^^a[$:WbT:feO, 
3ta'&fii&»J^#^ETfC. ft:^ 1 8 0 - 5 0 0Di<D5^n 
Xll'5J^3t^ S:MI**r^ C t IC J: oTS^$ It ^ C i: 
=£^m<?:-rSo 2 5 4 nm. 3 0 8 n m , 31 

3 nm, 3 6 5 niD<Di&:g<D>^A^ WOfSltX^^^^l/^- 
^^lfkltJa^i^iD^fk IC ^fc. :4s%^(D?£ 

Ci:*<-T?€r^. $^(C. *:^^<D|g<4x;^^;i.=1?-$l^l{b 

[0 1 1 1] zgEglSO-SP 0 DDKOi^^i^XttpI^^ 

[0 112] :^%Bj^(Dm^:3i^)v^-nmit^m^^ 

51 # ft # ^ o 2 a tC;^cS'J T # ^ . 
(0 1 1 3] »^rtfe^l^»^03tS'&WfeSi|t UT 

«AJdr. vx h^^SxT-tr h^iy 2-fc FD=^ 
V- 2->5^JU- 1 -:7xx;u:/D;t>- 1 -:t>v ^ 
>-J)\^i^^=^)Vtr'5^'-)V. 1- (4 y t:;W7x 
x;i.) - 2 - fc HD^'>- 2 -pt^;p:/b7x>- 1 -:t 
4- ( 2 - t H D^v-x h^>) :7x-;u- (2- 
h H D=^^x- 2 - :/p tr;u) ^l->. i"-fcKD=^'>>' 
^ D^4^->;U- :7xx;i/>b- h>. 2 - 2 
sj^gy (4 -^:i-;*^J»/:7xx;i/) 7^D/x>-i-pr 

2 -'OvJl/- 2 > - 1 - (4-^ 
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jU;r>U / 7xx;i/) -y^ / >c7)$D^T-t h X y > 

>-f V tf ;i/X — 7"^KZ>^iD€r'^>*y< >^ : 2. 4. 

6-hU>^5^>'U'^>^/^>>^:7xx;i/:t^7.:7>C >^^iy 

[0 114] $J'^rt*«?l#ft^S<^3feS^ISi6 

^.E#ffi^-:^^>^i'- 4 -:7xx;u^>y:7xy >. 4. 
10 4' - -J^ uu^y^y ^ tKP^s^'^>y7x 

yr^V^. 7 ^ 0 )Uit^>'Jy j:. y >^ 3. 3' . 4. 
4' --x.h^ ( t -::^^;w^;p^^'>;^ Ji'^x^u) ^> 
y:7xy>, 3. 3' ->?;?<5^;p-4 h:^'>^>*y 
^xy >o!>iai€f^>v/:7xy : 2 - < y :/n t:;i/5" 

7t^'^>h>s 2, 4 -i^;<5^^l'^^=^1t> h >. 2. 
4 - yx5^;P5^:t=^it> h >> 2. 4->?^DD^:t^ 

4. 4' -i/x^;i/r a y ^>v^:7x/ >coiD^7a y 
20 ^>y:7xy>^;io -:y^;u~ 2--i^DDT^^»J H 
2 --x^;P7>x^=^^y >> 9. 10-7x:f>X 
U>4^y>. :^>7T-=^y>. Z3:i:7&*#tf 6ti*. 

[0 1151 ytm'^mti^m^mm't^^'^(om'^m\t. 
i^^ji:^)v^-f^mit^m^^(OQ , 0 1-- 10. oo 

CO 1 1 61 *:^q«T^6ti^®14x^;i.4^-^ 

30 [Oil 7] ^<Djio:f3:^mmmtvx\t. m^\t. h 
Ux^y — ;UT5>v y.^;w>^x:$' y — ;UTa >\ hU 
^ yyD/Xy-;i.T^ 4 -z^:^^)i^7 ^ /^M^m 

^^)\^. 4 -5^;>t^;wTa y *,&#®^x>;p. 4-y> 
5^;i/T^ y vTa;u. ^Mm^ 

;uray) X5^;l^, 4 - ^;ut ^ y (n- 
yh=^^i/) X5^;i/. 4 - y §lcB#K2 -X 

[0 118] ^iifii^J^^^r^^^<^E^St^> fi^tt 
x^;i^^-^^l<l:tt^^ito*o. 0 1-10. oosa 
40 %cotea7&^i^f * bt'^. 

CO 1 1 9 1 ^(^iz. *:^^-cf#6ini?aiftx4^;u^- 

CO 1 2 0] :$:%0^ofimx^;p^-^^ibi4m^£^tc 
^ffl-fiJ^j^cl^S^E^ii^b^i^^h LTt^. SJttttoigiK * 
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[0 12 1] mm^mmRumm^mmit. -^^\z. 

[0 12 3] :*:^B>^0DlS14x4^JW:^-«^«^btt*a^«JtC 

^l^>, K«^5f.Ux5^U>, :^0:tUy ^ >mm. X 
7.^U>. U t'x;u-^>-if 7.^^> • >?t:x;U 

TO; :7-/5g«fli. ±-f D> 1 2 :^-f D> 1 1. i-^a 
>6/66. y :i,/-)Vmms X;}?^v^«m. »^ > 

[0 12 4] *«igcofi&ttx:^;i/^-i^®^bi4MfiKi^(c: 

*nff^JC^Rg|d:;feli7!>t» M;ttjt. r - ii?' U v K =^ v 
D tr;i. h g ^ v'>^^>XJd: r - ^ d d y d t:;p K u 

(2. 2 - vTu;i^:r^>^p(5^;u- 1 -:/5";i.> 
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i^ji^zizio i^mtf y':/0 >^m. t^Eifim\ti^n^ifi. 
n e ic® ^ $ n s t> <?>-ch/j: 
[0 12 5) :^^mo>f^^:si^)v^'-mmit^tSLi^mz 

[0126] *^§gofilttx4^;u^-$g^^fbttMfi)t^»& 
ff^^:^m\t^izm^^t\rji^^. 

[0 12 7] ^fz. 2^^^<Df§ttx:^^;i.=*i-^ll<be^ 

^>if>, k;ux>. ^i^u-x^^^^^is^fb^K^Aj: 

20 [0 12 8] :$:%0.^c^^tix:^^;i/^-^?§!<bt4«aJ5fe^ 

1; Dx h u;i^:/i$^>?x>x5^u>"^m^ 

m> ummrjiii(Dm^\zmmx^^. 
to 1 2 9] :^^^<D^^:L^)i:^-mmtitmsSt.(&i 
30 \t. ^m^iomiz. ytm-aimp^m^mmt^ ^ tix<m 

^-^^miti^f^^f^^mmr^ctiz^o. u^<o^m 
^mt:hmt>^mmx^±hx\f'^itmitfi^<r>m^^. M^tmm 

^{zMti^. ^laKfiO^s yU^V-iy^. tfy\LT 

^if. ^mT.m^m. 7KxM^*?^^i?, ^n^mmum 
xiigisij-f >^^5f, ^^^y ^ )VL.m:Lm. 
40 ^y.\ty^^-hmtkmm^m> y^)vmm'xm. ppm 

%hmmiL\t.n-(>^-^mtiEo>mm\z^mxh 

^. 

[0130] 

to 1 3 1 J (^fiJc0i| 1) i«Tn- 3^«l®RlXlftJ* 
50 «8J*<eA>t^Sl L(D30D:7^X3«C» 6-7^y;^ 
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:/n>®g65. 5 g&t/Stl^ 4 0 Onl^ttii** Mi^^Z 
^B$-a-TN-:^7'D>KVUT5 >K 1 1 1 gSr^fc. 

[0 1 3 2] ^^JC. y'^f ->7.^-^m6^^^'SLXfm,n^ 

^VU7^>Sf4 5. 8g. H 'J X5^;i/r 5 >4 0 . 4 
gSt;h;UX>5 0 OmlSrtti^^*^. ^fiKt* -5 * €rl^^ b 

m-^ititm. i^Kx5^;i.$j^ffiS*LT»fca^^^Sr 
1 9 g ^mtz. 

[0 13 31 <-7U.< ^ K:^:/D>K<oi^14M> 

'H NMR mmf^^m:^^^ h)]^) (400MH2. 

pt5^;i^X;U3t?^v' H (DMSO) -d6) : 12. 1 pp 
n (s. IH. COOH) > 7. 0 ppn (s. 2H. -C 
= C-) , 3. 4ppB (t, 2H, -CH,-) . 2. 1 
ppiii (t, 2H, -CHs-) , 1. Sppm (m, 6H. 
- C H, C H, C H. -) 

C 0 1 3 4) I R hJl/) : 3 1 7 0 

cm' (-COOH) , 1710 cm* (C = 0) , 830 
cm \ 6 9 6 cn" (-C = C-) 

[0135] 7tm^^ (CHN) : 
tf^M :C56. 8%. H6. 16%. N6. 30% 
^^^iCSe, 8%. H6. 20%. N6. 50% 

[0 13 6] (^^m2) }^w^Rzfmw^^m?if^^ 

M 1 0 Oia\<Di->^My ^ :^^^Z. 3 6%3^Jl/AZ;i/7^t: 
K*^^K33. 3 g2St)C^-^K5 K 1 9. 4g«:t!:i2^ 
1 0 O-C-ei ^P^ISfiilbfc. S*£:i»T^. Srti^il^ 

m^^^2 svi\\zmm'r^z:t\zX':>x^^vrz^^^^ 

5S«JLfc. itS^^ilitl 1 2 0bI(D2 -yp/'^/-;i'7&^e> 

ai4. 2gS:^§fc. 
[0137] <N-b Hn=^*>;t^;l.-7 l^-f ^ HO^tt 
M> 

* H N M R ( 4 0 0 MHz. D M S O - d 6 ) : 6 . 7 pp 
n<s, 2H, -HC=CH-). 6. 2ppn(t. 1 
H. -OH) V 4. Sppm (d. 2H. -CHj-) 
[0138] IR:3390cm' (OH), 1708 en 

<C = 0) , 6 9 6cb' (-CH=CH-) 
[0 13 9] Tt^^m (CHN) : 

:C47. 2%. H3. 94%. Nil. 0% 
:C47. 1%. H3. 85%, NIO. 8% 
[0140] (^0^m3) liTK-^ K>^4 9 g, X^' 
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y -;U7 5 > 3 0 . 5 s^tn^etl 15 0nil<D7-trh> 

^Si^&filFffi?x5^;i/-clii^aUTt H d:^>^x^;1'T u 
7^ HK£4 8 g <&4#rco 

[0141] *tc. Afc^a 1 L 

<D3^U7vX^\Z. t h' □^>'X^;i.V UT^ HS£ 3 

10 1. 6 g, myf(.^m2 0 4 0 

rc. miiim^mmLx^fmhrzi^^^B^mMi^ft. 
[0 14 2] ^etc, 1 

L(Z) 3 -^P^ ±BB(Di^^Bl8. 3g, ^3^7 

— ;l/2 5 0nU p - h JUX >X;l/^>IK ' 17KIP^^:1ID 

20 ^H<oefe^^9l8. 3g$:^rc. 

[0 143]<N-t: F n=^^'>X5^;U*7 U-f 5 HOttIt 
M> 

' H NMR (3 0 OMHz, DMS O - d 6) : 7 . 0 pp 
m (s, 2H, -HC = CH-) . 4. Sppm (t. 1 
H. -OH) 3. Sppm (m, 4H, -CH,) 

[0144] IR:339 0 cm* ' (OH) , 1 7 0 8 en 

• (C = 0) . 6 9 6CB • (-CH = CH-) 

[0145] Ttm^m (CHN) : 
ffh^<i:C51. 1%, H4. 96%. N9. 93% 
30 ^^miCSO, 9%, H4. 98%, N9. 75% 

[0 14 6] (^fi!c^4) r^TD-h. ^^"SRXJ^UW 

m^mpift^&s 0 0^1(04-007 ^7.zi{Zs -ry4>D 

>S^-r Vv'r^— h 8 . 9g, z^Zf^)U^>i^y'>U — 
hO, 03g. 2, 6 - tert - P - — ^'l^ 

0.06 gRt/;<5^;i'X5^;P^ h > 1 Oml^ttjh^. ^ 

mm.mT6 0 x:\zx mwi^r^f}^^ ^ ms^i^^^fii. 
0 0 0 <Of' hy ^^u>cf^) 3 — («±^<k^»^« 

rpTGLlOOOj , ^JU ' A-ax-i^a > 
. ^ p-v' l>y^:7^- (I^T, GPCtBSiars) JcJ: 
40 ;5#UX5^U>»gCM : ^¥1^4^^S2. 1 0 0 • MS 
¥i^5:^^S5. 0 0 0) 2 0 g S?STD- h;^^^ 1 «pW 
;&^t:rT?aTL/c. N C O %;i>t3lSlffl (5. 4 0%) \zM 

\.fz^. ^m%my. i^rasicx^^^i 3-ct#feN- 1 

K P=^^>^p^^JI/V ^ H 5 . 1 g & 1 B^fplT^^ttTjta 

3^?^^^, I RT-f y v-T^- h63l5(D2. 250 
en* ' (0^^i^f^< tL-DtzZ.t ^5iigLfc±'C, RrtJ.Srft 
TLfc. S^t^iS^^J'^iSfiSbT^ (3) 

[0147] 

[<b6] 



( 19 ) 



11-124404 



35 



4- 



36 



O^OOCNHCHa- 




NHCXXD^CHjCHiCHiCHjC^ 



(3) 




-CHbNHCXOCHi 



20 



[0 14 8] T^^b^n^^K^ \^mmi$^A(D^n^ 

[0 14 9] <^U<5 H^5^#A0[)ifettM> . 
I R ; 1 7 2 4cb" (C = 0) , 8 3 0 cm* ' » 6 9 6 cm 
• (C = C) 

[0 15 0] 'H NMR (4 0 0MH2, CDCl.) : 
6. 8ppii (s, 4H. ~CH = CH-) , 5. 5 ppn 

[s, 4H. -NH (C = 0) 0-CH:-N] . 4. 
OPPB [m, 4H. - (C = 0) -O-CHr-l . 3. 
4ppB Cm, -0-CH,-)* 1. 5-^1. 7 ppn 

(m, -CHr-) . 0. 8—1. 1 ppm (m» CH,) 

[0151] "C NMR (100 MHz. CDCl,) : 
1 6 9ppB [N- (£.= 0) 3 , 1 5 5ppD [NH- 
= 0) O) . 1 3 5ppB (-C.H = C.H-) .69.1 

'CHiOOONH I 



— 70. 8ppD (-0-C.H,-) 

[0 1 5 2 J Ttm^m (CHN) : 
ff<-ffM:C64. 1%. H8. 9156. N5. 30% 
:C62. 5%. H9. 26%, N4. 96% 
[0 15 3] GP C\Zj:^^Tm^^^mt^^ (3t?UX 
^U>^M) :»¥*%4i'^fi3. 4 0 0 . Sa¥i^5i'^ 
S8 . 1 0 0 

[0 1 54] i^^MS) 4 {C*5ViT, V ^ □ 

y vT^- h 8 . 9giCftAT. 2. 4-hUU 
>>?-f Vv'T^- h 7. 0 g^ffilri;/5:£^^ri. -&lEac^4 
tmm\ZLX. ^ (4) 
[0155] 




(4) 



[0 15 6] 'v&t>^tx^Tu-i ^ }^mmi^B<omn^ 

mi^2 5 g ^ftfe. 

[0 15 7] <-7K^ \'mmi^B<Df^i^m> 

I R : 1 7 2 4CB* (C = 0) , 8 3 0 ca" \ 6 9 6 cb 
' (C==C) 

[0158)'H NMR (4 0 0MHz. CDCl,) : 
7. 2ppn (d. 2H. Ph) , 7. 1 ppB (s. 2H. P 
b) , 7. OppB (d, 2H. Ph) . 6. 8 ppB ( s , 4 40 

H. -CH = CH-). 5. 5ppo[s, 4H, -NH 
(C = 0) 0-C±L~N] . 4. OppB (m, 4H. - 

O-CHi-) . 2. 2ppn (s. 6H. -CH,) • 

I. 5—1. 7ppB (m. 4H, -CH,-) 
[01591 '^C NMR (100 MHz. CDCl,) : 

1 6 9 PPB [N- (C.= 0) ] . 1 5 8ppB [NH- (£_ 

= o) o] . 1 1 5-1 3 8ppD i^mm^m) . 1 3 

5ppB (-C_H=£.H-) . 6 9. 1 — 7 0. 8ppb(- 
0-£.H,-) . 
[0 16 0] GP ClZ^^^^T-m^^^mi^^ 50 



^u>^ff) :»¥i^»^a2. 9 0 0. mmw^^^ 

3 6,400 

[0 16 1] c^fife^e) ^^m'iiRzsvinm^mpLrz^ 

S 3 0 OalCO 4 -IPP 7 ^X3lc. 5^ U > i;>f y 

i^T^— h9. 4g. i^:/^)l^>y?y^U—h 0 . 0 
3g, 2, 6-lert-:/5';U-p-i^ l^:/— ;i.0. 06 

4 sx:{zxsmLrjii)^ib. -^efe^a 3 T?f§;tN - fc h p=^^ 

'>X5";U-7U-f ^ H8. 5 g$ 1 ^Pig;&>{tT»^«caSJ!jD 
b/::. NCO%*«SSSII (14. 2%) iCjSLfe^* S 

*m»ST6 oricrst^i^^^a 1 . o o ocoij^u-bu 
xoyatf u>i:/'j3-;p^tt«> ( = ?^<bJ5fe«ciC^tt®l 
r-t^-vziyi^xGPioooj . GPCJCckS^J^u;^ 

^U>mflCM : Sc¥i^5^^a2, lOO.SS^i^^^ 

5 2. 1 0 0) 2 0 g 2P^r«l75iMtTini^, 3^r^i^, 
IR•r-ryi^T:^— h*3l5<D2, 2 5 0ca ' (O^tRt^fJ: 

^^^mmLx^ (5) 



[0 16 2) 



( 20 ) 



37 
O 



o 
o 



N-CH2CH200CNH(CH2)6NH( 



|I^^f-CT2^»200CNH(CH2)6^WCX>O^ 



CH 



o 
o 



CH2ai2POCNH(CH2)6NH( 



¥fmW 1 1 - 1 2 4 4 0 4 
38 



(5) 



[0 16 3] ^ Ymm¥i^c<r>mm^ 

IR:1710cii \ 1727 CD ' (C = 0), 829 
cm". 6 9 6CD»" (C = C) 2t) 

[0165) ' H - N M R ( 3 0 0 MHz. C D C 1 , ) : 
6. 7ppii(s. 6H, -CH = CH-). 4. 9ppia 

(t. 6H, N-CH.) , 4. 2ppiB. 3. 8 ppm 

[m. - (C = 0) -O-CH,-] . 3. 4-3. 6p 
PD (m. -O-CH,-) 1. 4—1. 7ppiB, 1. 1 pp 
n (m. -CH,-, -CH,) , 

[0 166]"C-NMR (75 MHz. CDC1,) :1 

6 9ppn [N- (C^=0) ) , 1 5 6 ppn [NH- iCj=^ 
O) O] , 13 4 ppm (-£_H = C.H -) . 6 9. 5 - 

7 1. 1 ppi (- 0-£.H2 -) 3 6. 5. 3 3. 0. 3 30 [lb 9] 
1. 8ppB (N-C_H:) 17. 0 — 2 7. 

^N-CH2pOCMK»2-K> 

NHCXX>f CH2CH2 



H,-. -C.H,) 

[0167] GPC{Cj;^^^a^^5^^j^^ (^U X 
^U>^^) : |^3pi^5>^a7. 9 0 0.Sa¥i^^^^ 
g 1 2 . 0 0 0 
[0 16 8) {^^m 7 ) ^^^^J4 JC^fel^T, MS^i^ 

1 . . 0 0 0 (D^ h ^p^^U>i/U 3 — («±# 
it^t^^^^U(r> rpTGLioooj . GPCtcJc-s 
^•j;^5^u>^#fii : ^^i^^^S2, 10 0, as¥ 

*£|^^S5. 0 0 0) 2 0 g tC^^AT. Sa^i^^^-^S 

6 0 0 OTt^ ux5^p>i^u (ii«ft:^«s^^*fc 

5 5 > Sfi¥i^^)^^a 6 8 6) 1 2. Og^ffil^^tiU.^ 

^fiJc«?tJ4 ill^^fCbT, ^ (6) 
[0169] 




<6) 



ay«ooocHa-N, 




CH3 




[0 170) r^^^n^^ K ^ K^^^4^DCDgJ^||fe 
j^*2 5 gSr^/S:. 

[0 17 1] <TU'-f 5 H^^^4^D<D«^14iS> 
I R : 1 7 2 4 cb' * ( C = O) , 8 3 0 en" . 6 9 6 cn 
(C = C) 

[0172]*H-NMR (40 OMH2. CDC I ,) : 
6. 8ppB (s. 4H. -CH=CH-0 * 5. 5 ppa 



[s, 4H, -NH (C = 0) O- CH, -N] . 4. 
2ppB [m. 4H, - (C = 0) -O-CH,-] . 3. 
7ppD (m. -O-CH,-) * 1. 1 PPB (m, -CH, 
-) . 0. 9ppB (m. CH,) 

(0 173) "C-NMR (10 OMHz» C D C I ,) : 
1 6 9 PPB [N- (C.==0) ] • 1 5 SppB [NH- (C. 
50 =0) O] . 1 3 5ppB (-C.H=£.H-) . 6 9. 6p 



39 

pm. 70. eppDJ (-0-C.Hr-) 23. 2 — 36. 3 
ppD(-C_Hr-). 14. 2ppii (-C.H,) 
[0 17 4] G P CiZ^^^^mi^^^m^M i^^'JTs 

3 2. 360 

to 1 7 5 J (^^09 8) ^j5ltW4 IC;tel>T> ISc^i^^ 
1. 000(D7}^'j5^h^;<5"U>t5^U n— ;U 2 0 g 
tCft^T, ^^i^^^^fi 1 . 0 0 0(D5^U-k'J>(C>yD 



CH3 

N-CHiCIfeOOCNHCIfc' 



( 21 ) ^mW- 3 1 - 1 2 4 4 0 4 

40 

-yi^;^GP1000j , GPCICct^#UX^U>tt 
^M:a¥^5^^S2. 1 0 0, mS¥1^5:^^S2. 1 
00) 13. 3g$:. N - t H P^'Vpt^^l/^U-f 5 H 
5. 1 gtC^ATfc KD^^i/X^'jUx'U-f ^ K 5. 6g 

C 0 1 7 6 ) 

t^ki 0) 




o 



N^CH^a^iOOCNHCI^j 




N-KHjCWiOOCNHC^^ 



(7> 



[01 773 T^^b^n-SV U-r ^ K^^f^^EOjgBJlA 
9lf8f^2 6 g 

[0 17 8] K-^u^ ^ \^mmi^E<o(^mm> 

I R : 1 7 0 Sen \ 1 7 2 9 cb * (C = 0> . 8 2 9 
cm 6 9 ecu*' (C = C) 

t0 179] 'H-NMR ( 3 0 0«Hz, CDCl.) : 
6. 7ppb(s, 6H, -CH=CH-). 5. Oppn 

(t. 6H. N-CH,) . 4. 2ppffl, 3. 8 ppn 

[m, 6H. - (C = 0) -O-CH,-] , 3. 4 
3. 6ppB (m, -O-CHt-) 0. 9 1 . 3 ppn 

(m, -CH,-, -CH,) » 

[0180)"C~NMR (7 5MH2» CDCl,) : 1 
6 9ppB [N- (C.= 0) ] » 1 5 6ppB [NH- (£.= 
O) O] . 1 3 4ppB (-C.H=£.H-) . 6 9. 1 - 
70. 7ppB (-0- C.H, ~) 36. 5, 31. 8 ppB 

(N-^Hr) 18. 3'-28: 3ppB(-C.H,-. - 



OtCHbOCXMKHi-HC > 



30 



C.H,) 

[0 18 1) GP cizji^^^m^m^mi^m (4?ux 
^u>m») :»^l^^^a5. 9oo.as^i^5^^ 

S 9 . 8 0 0 

[0 18 2] i^^mS) ^^m4lZ:hl>X. ^^i^^ 
^ai. 0 0 0O3}?»J5^h^;*^U>^ij3— ;U2 0 B 

-510J . GP C^C J:^^ gx^^>iftSCiiS : 

7 6 0. fiS¥*^^^a 8 3 0) 1 0 g S:, N - 
h ]^n^->:A^j\,^u^ H 5. 1 gtcf^^Tb Hd:^ 
H 5 . 6 g ^ffiv^^tJliil^JdL. ^^#!I4 
tl^»icLT, ^ (8) 
[0 18 3] 
[^tlll 



NHOOO-CHiatiaKHji 



CH^O j 



tCHaafeCH20C<>-CH2C«bpCH2a^ 




CHjNHDOOCHiCHi- 



(8) 



( 22 ) 



41 

[0184] T^to^n^-^u^ ^ }'mmi^F<Dmm^ 
wmi^ 2 1 g ^ntz. ' 

CO 1 8 5 1 <*7u-f 5 ]^mmi^F<om^m> 

IR:1706 cd'. 1732 cb* (C = 0), 828 
cm" . 6 9 6 cm" ' ( C = C) 

C0186)'H-NMR (3 00 MHz. CDCli) : 
6. 7ppiB(s. 4H. -CH = CH-). 4. 9ppm 

(t, 4H, N-CH,) . 4. 2ppDi> 4. 1 ppm. 
3 . Sppin [m, - (C = 0) -O-CH, - ] , 2 . 3 
ppai [m, - (C = 0) -CH,-] . 1. 4 1 . 7 pp 
n (m» -CHr-) . 0. 9^-1. 1 ppn (m, -CH, 
- CH,) . 

[0187] "C-NMR (7 5 MHz. CD C I ,) : 1 
7 3ppiD [- (£.= 0) -O] . 1 6 9ppB [N- (C_= 
O) ] . 15 6ppii [NH- (C_=0) O] . 1 3 4ppB 

{-CH = CH-) . 63. 4 — 64. OppnC-O- 
C.H,-) 3 6. 3 ppn, 3 3. 8 ppn, 3 1. SppmCN 
-CHi) 2 0, 4-2 8. 3ppm(-£.H,-, -C. 



^mW- 11-124 404 
42 



10 



H,) 

[0 188] G P C{CcfcS^^S5(^^»«r/^:^ 
5^U>^SC) :|gt¥i^»^a3. 8 0 0,Sm¥l^^^ 
S 6 . 10 0 

[0189] (^fiJc^^JlO) y'>(->X^-^m^m^ 

g250<D4^Uxh^;>^5"U>^?'»J:3-;U (tf-x-x 
7.X7>?^/t>^^#ti:$iO rPolyTHF25 

0 J ) 5 g . m^m 1 Ttfjf^ ix-r a \^tf':fo>m 9 . 
8b, p - h;i'X>;^;U7^>^o. 6g, 2, e-ien 
~ >^^;w- p - ^> 0 . 0 3 g RXS h ;i/x> 1 5 

D!^ti:5i^> 2 4 0 h;i/ (torr) > 8 0 t: O^^T^iT^ 
■r ^ 1^. ^ b >i 3)^ e 4 ^ Tb^ tJI U 6 S 1^: ^ 
fc. Ki&il^^^ ^-»^X> 2 0 0BiUw^»b> fiSfD^K 
7K^:M- U ^ A 1 0 OmlT 3 ^fD :^iM:^ 1 0 0 ml T? 
llsItSt^b^c. ^lilffi«rig«SbT^ (9) 

[01901 

Kkl 2 ] 




CXX^CHjCHjCHjCHjO^CO. 



•V 



<9) 



[0191] -C^tD^n-S-^K 5 H^^i^tGCO^IIfe 
1 0 g 

[01921 1 1 ) iRTn- ?&«i«RTafJft 

n^^v' >^^;Ufcfx;l/X — -T^;!/ 5 1 . 6g . 
S^^^U— ho. 03g, 2. 6 -lert-y^;l^- P - 
^Uv/-;|.0. 1 2 gRtXp-;* h=^*>7xy— ;uo. 
0 1 8 gSrttj^i?^. 5 or »CTai*lx3&:*^e, y^D 



>5^-r y e^T^- h 4 8 . 4 g&fS5TD- h3&^^ 2^r«i 

f>^nxmT\.rc. mTt^Tm. fi$^& 8 o'C(c±»f, 4 
i^p^it, mi^mm^T.^^ h)u ( 1 R) -r-f y f>T^- 

h*3fc(D2. 2 5 OcDJ*' 0®iR/^^;^< J^toifeili &flllg 

S^5^*I7U, ^ (10) 
(01931 
30 [^kl 31 

(10) 




[0 19 4] T^t)$ns fc:::^;l/X-7^;Ua (^al^ttP 
^iSfls 1 0 0 B^nft. 

[0 19 51 i^^mi 2) f«Ta-h, ^mmBcx^nt 
KD4^'>:r^jHf-;ux-'7^;W5 8. 5g> >?y^;p« 

1^0. 03g,.2. 6 - lert-:/^;!/- P - 

^ wv— ;uo. 1 2 gR^i^p-^ b^i^^xy— jpo. 

0 18g$:ti:ji^v 6 0'ClCTtt^$b;^i:7!>^6. ^=^1^*;* 
^U>'>--f y v-T^^- hHS* :^)\^0U^> 
«c^C^4tffi|(0 rx$i^'aL-;H (SttiDidor) N-350 



40 



Oj . CP C{Cci:S4^UX^U>«»fii : Sc^i^^J-^a 
2 , 7 0 0 , aS¥i^^^S 4. 700) 4 1. 5g* 

( I R) "C-f y>'r^-hd&3fcc0 2, 2 5 0 cm" ' OKiR 

(11) 
[01961 

[^1:141 




(11) 



{ 23 ) 



11-124404 



-43 



CO 1 9 7J T^t3$nSh'^Jl/X-^;Ub0^^2tel8i 

[0 19 8] (^^mi 3) mra-h. 

^^^(iAfc^S 3 0 0 4 37 ^ X 13 tc. MMW- 

^fb^^t^^ttffllCO rpTGLlOOOj . GPCICJ: 

¥i^53^^fi5, 0 0 0) 3 4. 8 g. >-'y^>»U^v^^ 
U—hO, 03g. 2. 6 - ten- p i^y 
—)U0. 4g, p->c K4^>':7iy— ;i.o. i gJtt/fils lo 



<OCO] 



44 



y y '>T4^- h 1 5 . 2g^j^To-hd^6 

3^rB^;!>>itT?fiTbfc. ?«T«7^, a«ia*6 0t:c± 
frf, 2P#fW^^> NCO%;&^^gfefi (5. 82%) tC^L 
fcit. fr^ta^ 7 5 'CtC±tf , 4 - t H D:^->7^^;Ut' — 
;PX-7^;U5. 4 6 g ^ 3 P^PolTji^ttTjtoA. 2 1^ro1 

3|502» 2 5 0 CD* • <DrgiDi;)^7^< Taio/tC <!:S:5g|^L;t 
±T. Srti^^^lTL. ^(12) 
[0199) 

[fl: 1 5 J 




(1 2) 



[0 2 0 0) T^:b$fis tfzi;ux-5^;Uc ©S^^teli 
SKflcS 5. 5 g^lifc. 

[ 0 2 0 1 ] {^*£^J1 -6)'&fiJt03 4-'9 ^C^LfcV^' 
ifiin ® < fc 14 & CJf iS! < fc ^ IK O y ; I. ^ i: ^ 6! jgf ^ 

[ 0 2 0 2] ( 1 ) ^9\^mmit^ : ^^:^m±iz. &® 
<b14<b^i^S:®ib^a)]^iP7i^ 5 0 nmizu^^o^zf^^ 
:*cfl4>-Cl 2 0W/cm;«JE7K^^>y (T-f • 
i7X«c^#lt®) ^fflV^T. ^>Zf^t^lS 30 
CD. 3>^T3^S2 Om/:^O^^T!^^$^^,^ltL, 

ckO, !¥«5Ufc. Uii. XlS^UV^xy^-UVR- 
T3 7 («c^#tt>>^3>$3!) ^^ViTUV^g^^^ 
hfziiC^. im<DVVmitt&\t. 9 2m J/cn'-C«» 

[0 2 0 3J <2) : ±fBog!^k^#-c^>:/ 

COTS: 3lElSUT^^^f^$3fL;t. ;^ ^ X tS ^ ifj SI b 
JtSfb^M (as : W, ) :^'^)UX^JUdr h >^ 

SOTC, SRffpliiaSL/::^, 1 0 0 ICT 1 ^PbI^IS 40 
ftlcfPS im& ; W, ) y)l^m (%) = 1 0 0 X 

(W. -W,) /W, €:*a<)fc. 

[ 0 2 0 4] (3) ^mmm : ±Bd.(Dy)v^m(onmt 
mc:^m'cmm^ii^mL. jis k-54oocS':^ 

[ 0 2 0 5] («:^^1) N-terl-y^^l/VU-Y 5 H 
( r$^>-fe^»y^ -ZJ^x-ir — i>3>X (Synthetic Co 
DBunica lions) j ^20#^1 607^-16 lOM (1 



[ 0 2 0 6] (it«E^»J2) N, N* -4. 9-i^5j-4^-!t 
- 1 . 1 2 - b'XT K 5 K H7';^> ( TtJ^u V - . :/ 
U-yjVU/ (Polymer Preprints) J ^ 3 7 #m 3 4 8 
-34 9M (1996^) {ZgB«©fb^«&) ^fflUT. 

mwv^^-v^o . t!^ 7.±\zi^-\zm^-v^r£f)^ 

[ 0 2 0 7 ] (Jti»^J3) N-X^;UVU'-1' 5 H (M^ 
fb^^^^tt^, rd^Uv- • l/:S^~X (Polymer Let 
lers) J memms 83-'888H ( 1 968^) \ZU 

m<Dit^m ^ffli^T. mmmtmm\zi.xmm<oiiFm 

^mrnhfcit^s 1 oi5iM»uT'i>. mmi^mititr. m 
[ 0 2 0 8] (jt«^4) <y^a>t'x»5:U3^>fc:;^ 

(N-X^^^PVl^-f 5 H) ( r:i?ij-7- . p^up^y 
(Polymer Preprints) j ^3 7#m3 4 8 - 3 4 9 M 

( 1 9 9 6 ^) iz$^n(Dit^m Srffii^T. nmmtm 
m^zLxitm<oi^^^u^fti>K c<Dit^!^\t. mux 

mf^X$>0. :ff^7.±{Zi^-\zmmX^Uii^-:>rz. -tc 



^^^^^xmm^.m>^L^^. cc,^«« ^^^^ 



( 24 ) 





1 H 












1 1 


1 




B 1 

c 1 


1 j 




D 1 


1 1 




E 1 






P / 


1 1 
3 



f 0 2 0 9 J 



46 



TBMI 
4.9DQ|fI 
EMI 



f 0 2 1 0 J 
^- 9DOMI :N. n- -4 9 - 



20 



30 



40 



so 



6 J ) « rv-5 5 0 



( 25 ) 



l¥ 11-124404 
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h TM- 8 0 6 0 J ) t 

^, SSitTl : I ti^.^m^^'QU^VX. ^i4x:t^;p 
^-nmit^i^^^ (A- 3) c<DfS14x;^;p 

[0218] (naw 1 4) ^^0y8-ef#fciC ( 7) T 

^f^-^n^^u^ ^\^mmw'Et. zyiy^a^>y--ju 

y^ijU-h iB^Lit0Sim^^^m<D rp A - 5 1 1 

Aj ) ih^. aSJt1?7 : 3 hU^m^^xm'&VX. fi& 10 

^4x:^;^^-ll@^btt*ft^#J (A-4) ^fffc. cKDig 

[0 2 19] (^Jfi^^l 5) (8) T 

AYARAD-PEG4 0 0DAJ) SSJtT 
7 : 3 <i:;^Sif^T^g^bT. IS* X:^;P4^-i^e!^tii 
^m.^ (A- 5) ^^f^c. C<Ofi&14x;!^;i.:^-^®{btt 20 

[0 2 2 0] inmmi^) '^fis.mBxnrc^ x 

1 - 2 5 0 0 6 4Rr;#|l|Pg6 2 - 6 4 8 1 3 IC^M© 
Yk^il^j) SSItT7 : 3 i /j: * fiJ^T^g-^ L T . 

fg14x;^;i.^-»li!^k14ffi^ito (A- 6) ^f§fc. 
iaittx^;u:^-llns<b<43aj«!feic'::>«.iT, ^»fi«i<hig 30 



48 



[0 2 2 1 ] mmm 1 7 ) s c 7 > t 

^:b^n^-7 Ix-Y ^ HIH^^^E N. N' -4, 9- 

• :/U:/»J>U/ (Polyner Preprints) j mz 7# 
^348- 3 49M (1996^) «C i5f!<Dfb^«b) 

mm\tX7 : Z ^U^m^XM-^l^X. SttX;^JU 
^^-^SE^bl^Mfit^ (A- 7) dco^tt x;^Jl^ 
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